Thoracic spinal surgery has many complications ranging from surgical site infection, chronic pain, periarticular arthrosis, displacement of spinal screws and hardware migration to a lesser degree. Reports of spinal implants penetrating the aorta have been described in the literature, however to our knowledge, lower airway obstruction due to spinal hardware migration has not been reported. Here we describe a case of a patient presenting with a right main stem bronchial obstruction and pneumonia secondary to the migration of the surgical spinal hardware into the lower airway 18 years after his initial intervention. We describe our surgical approach, management and outcomes using bronchoscopy and open thoracotomy. Bronchial obstruction is not a common complication of thoracic spinal surgery, however in remote cases patients may present with rare consequences, it is therefore important to pay close attention to patients' clinical and surgical history since surgical complications may appear years after.
Case presentation
A 44-year-old male patient with a surgical history of a giant cell tumor resected from the thoracic spine at levels T6-T7 18 years earlier, presented to the emergency room with a clinical picture of one week of fever and cough. Physical examination showed a heart rate of 108 BPM, temperature of 36.8°Celsius, blood pressure was 127/87 mmHg, respiratory rate of 24 RPM, and pulmonary rales in the middle and lower right hemithorax. Blood cell count showed a leukocytosis of 30.700 and a C-reactive protein level of 23.5. Chest CT revealed the presence of a thoracic spinal implant at T6-T7 with invasion of the right intermediate bronchus associated with right middle lobar consolidation. Fig. 1 . Bronchoscopy confirmed the presence of an intra-bronchial spinal implant invading 80% of the intermediate bronchial lumen. Fig. 2 . Antibiotic therapy was initiated with piperacillin/tazobactam covering the patient's associated pneumonia and after a 10 day regimen the patient was taken to the operating room. Predicting severe pleural adhesions and inflammatory process an open approach was preferred over VATS. Using general anesthesia and left single lung ventilation, a right posterolateral thoracotomy showed the steel spinal implant invading the right main bronchus. Fig. 3 . Surgical extraction was performed along with posterior lateral bronchoplasty using 3-0 polydioxanone (PDS) interrupted sutures and fibrin sealant. A right chest tube was left in place and post-op surveillance was conducted in the ICU. No mechanical ventilation or vasoactive medications were required. Chest tube was removed on the 5th POD and the patient was discharged on POD 8.
Discussion
Pillari et al. described thoracic spinal implants migrating into the aorta in 21 patients, describing three factors which are critical in preventing this type of event: proper selection of entry point of the pedicle screw, correct angulation of the screw at insertion and the presence of porous bone, as the pedicle wall may be more easily penetrated. Tschoeke et al. recommend hardware removal along endovascular stent grafting. The most commonly affected is the right bronchus followed by the left bronchus in 30-40% and the trachea in 5-10% of cases. In our case the presence of the foreign body in the right main stem bronchus depended on location of the spinal implant and its contact with the right main bronchus [2] [3] [4] [5] [6] . When a foreign body is aspirated into the airway and remains for more than 30 days, airway remodeling, thickening of the bronchial wall, cartilage damage and fibrosis occurs. In our case, constant friction between the spinal hardware and right main bronchus, resulted in intra-luminal migration and bronchial wall perforation. These events can cause long-term symptoms, such as recurrent pneumonia, bronchiectasis, hemoptysis, and abscesses [7] [8] [9] . The diagnosis of foreign bodies in the airway is usually done through clinical history, chest X-rays and bronchoscopy. Some indirect signs on chest X-rays include: pneumothorax, unilateral air trapping, atelectasis and consolidations, however up to 50% of patients may have normal chest imaging. Chest computed tomography has a sensitivity of 100% and a specificity of 90% when used to diagnose foreign bodies in the airway. Thoracic spinal surgery has a variety of complications [11] [12] [13] [14] [15] [16] [17] [18] . Although a VATS approach is recommended whenever possible, because of severe intra-thoracic adhesions, these patients ultimately require an open bronchoplasty despite the risks of trauma to the bronchial tree and possible development of bronchopleural fistulas. Bronchoplasty along with segmental resection of the affected portion of the main stem bronchus offers the best approach for these complex situations [17] [18] [19] [20] [21] [22] . Our patient presented with a rare long-term complication caused by steel hardware migration into the right main stem bronchus requiring open surgical extraction and bronchoplasty 18 years following spinal surgery. Due to the extent of intra-thoracic adhesions and complexity of bronchial reconstruction, an open approach is recommended in these cases [19] [20] [21] [22] . 
